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Appl. No. 09/628,660 

AMENDMENTS TO THF f;T ATMS. 

This Usting of claiins will replace all prior versions, and Hstings. of claims in the 
application: 

I. (CurrenUy Amended) A method of detennining a parameter 0«:0)^sociated with a 
retransmission time-out feature in a data unit transmitter implementing a protocol ^ 
that provides an acknowledgment feature of sending acknowledgment messages for the 
correct receipt of data units from the receiver to the sender of a communication and 
provides said retransmission time-out feature of retransmitting data units if an 
acknowledgment does not arrive at the sender within a time-out period, comprising the 
steps of: 

measuring a round trip time valu^^RqRP). the round trip time being indicative of 
the ume that passes between the sending of a given data unit and the receipt of the 
acknowledgment corresponding to said given data unit, 

calculating a new smoothed round trip time value {SB3=F(«e^t least on the 
basis of a stored smoothed round trip time value ^SRTT^el^and said measured round 
trip time value^-^RT?), 

calculating a new mean deviation value <Pm^\R(now)) i ndicative of the mean 
deviation of said round trip time values ^RT^^over time, at least on the basis of a stored 
mean deviation valu e (Rm^\R(oldB , said measm^d round trip time value 
said stored smoothed round trip time "iliif (SP-Tt(old)), and 

calculating said parameter me^t least on the basis of said new smoothed round 
trip time value (SIWT(«ew)Hiid said new mean deviation value^RTTVAR(Bew)), 

Where a contribution of said measured round trip time value (Ripto said new 
mean deviation value (RTnr.^RCnovO) is different if said measured round trip time value 
^Pms smaller than a predetermined tiireshold f rH(SRTT(old))) fliat is determined on 
the basis of said stored smoothed round tiip time value-CSRTTCold)), tiian if said 
measured round trip time value greater than said predetermined threshold 

(TH(SRTT(old))) . 
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2. (CuirenUy Amended) Th. method of claim 1. wherein said predetermined threshold 
maSRTTm)) is equal to said stored smoothed round trip time value.(SRT¥(eld)). 

3. (Currently Amended) The method of claim 1 . whez^in said new mean deviation value 
<f^^^P^m^is calculated as being equal to or smaUer than said stored mean 
deviation value ^RTfVAR^if said measured mund trip time value smaller 
than said predetermined thr^phnlrf (TTr(gRTT(ulJ))). 

MCunemly Amende) "me o«=d,od of claim 1, whc«in ,aid»w n«an deviation value 
( BTnrArt („c » 0)-is calculated as afuncUon of said stored mean deviation value 
0^fWA.mm. said stored smoothed rcmd Hip dme value (SR¥F(eId». said measured 
«nmd oap time value^H^. and a weight factor ^ if said measured round trip time 
value mm-is larger than said predetermined "■~-'-H (TH(?KTT(ulJ»). 

3. (Cmwntty Amended) The method of claim 4. wherein said weight factor ft) is 

variable over time, 

6. (Original) The method of claim 5, wherein said new mean deviation value 
(RTTVAR(new)) is calculated as: 
RTTVAR(new) =i 

RTTVAR(old) + h • ((RTT - SRTT(old)) - RTrVAR(old)) 
if said measured round trip time value (RTT) is greater or equal to said 
predetermined threshold aU(SRTr(old))). whe« RTrVAR(new) represents the new 
mean deviation value. RTrVAR(old) represents the stored mean deviation value 
SRTKold) represents tiae stored round trip time value. RTT represents the measured 
round tnp tmie value, and h represents said weight factor. 
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7. (Original) The method of claim 5, wherein said new mean deviation value 
(RTTVAR(new)) is calculated as 
RTTVAR(new) = 

RTTVAR(old) + h ' ((RTT - SRTr(old)) - R1TVAR(old)) 
if said measured round trip time value (RTT) is greater or equal to said 
predetermined threshold (TH(SRTT(old))) and 
(RTT - SRTT(old)) - RTrVAR(old) > 0 . 
and as 

RTTVAR(new) = 

RTTVAR(old) + h^ . ((RTT - SRTT(old)) - RTrVAR(old)) 
if said measured round trip time value (RTT) is greater or equal to said 
predetermined threshold (TH(SRTT(old))) and 
(RTT - SRTT(old)) - RTTVAR(old) < 0 . 

where RTTVAR(new) represents the new mean deviation value, RTTVAR(old) 
represents the stored mean deviation value, SRTr(old) represents the stored round trip 
time value, RTT represents the measured round trip time value, and h represents said 
weight factor. 

8. (Currently Amended) The method of claim 4. wherein Rvalue of said weight 
factor at a given time is associated with a value (N. SN. c utlu o uh) indicative of the 
number m of data units that were sent up to said given time, but that were not 
acknowledged up to said given time. 

9. (Currently Amended) The method of claim 8, wherein said value (N,SN,no^m 
mdicative of the number (N) of data units that were sent up to said given time, but that 
were not acknowledged up to said given time, is one of the 

- number (N> of data units that were sent up to said given time, but that were not 
acknowledged up to said given time, 
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- a smoothed average (SN^of said number m of data units that were .em up to 
said given tune, but that were not acknowledged up to said given time, and 

- the slow start threshold (oflthroah). 

10. (Currently Amended) Themethodof claims, wherein said weight factor (fe) is equal 
to the inverse value of the-a sum of said value (M. gN. notluUi) indicative of the number 
(fO of data units that were sent up to said given time, but that were not acknowledged up 
to said given time, and one. 

1 1 . (CunenUy Amended) A method of determining a parameter {RTO^-associated with, a 
retransmission time-out feature in a data unit transmitter implementing a protocol ^ 
that provides an acknowledgment feature of sending acknowledgment messages for the 
correct receipt of data units from the receiver to the sender of a communication, and 
provides said retransmission time-out feature of retransmitting data units if an ' 

acknowledgment does not arrive at the sender within a time-out period, comprising the 

Steps of: 

measuring a round trip tune valu^^iWE=B, the round trip time being indicative of 
the time that passes between the sending of a given data unit and the i^eipt of the 
acknowledgment corresponding to said given data unit, 

calculating a new smoothed round trip time value (SRTTCnQw)) a t least on the 
basis of a stored smoothed romid trip time valu e (SRTTCold)) . said measured round trip 
time value-fRK^, and a first weight factor 

calculating a new mean deviation value (P . Tn^\R(new)) m dicative of the mean 
deviation of said round trip time values m^yer time, at least on the basis of a stored 
mean deviation valu e .. (RTn^AR(oId)) . said measured round trip time v^u^m^B said 
stored smoothed romid trip time value^SR?q:(eJd)). and a second weight factor (h). and 

calculating said parameter mo^t least on the basis of said new smoothed'round 
trip time valu e>(SRTr(now)) . said new mean deviation value (PlT-^0\R(n.w)). and a 
third weight factor (w), 
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where at least one of said first, second and third weight factors (g, h, w) is variable 
over time. 

12. (Currently Amended) The method of claim 1 1 . wherein tije^value at a given time of 
said at least one weight factor, is associated with a value (N, SN, oathrcsh) indicative of 
the number ^ of data units that were sent up to said given time, but that were not 
acknowledged up to said given time. 

13. (Currently Amended) The method of claim 1 1 , wherein said first <g), second ^ and 
third (w) weight factor are time dependent, and said first ^ and second ^ weight factor 
are identical, and said third weight factor (w> is equal to the inverse value of said first 
weight factor 

14. (Currently Amended) The method of claim 12, wherein said first weight factor (g) 
and said second weight factor ^ is equal to 6*eminverse value fWF) of a predetermined 
function ^ of said value (N, SN, oathro rf^ indicative of the number (N) of data units that 
were sent up to said given time, but that were not acknowledged up to said given time, 
and said third weight factor (w) is equal to said function 

15. (Currently Amended) The method of claim 14, wherein said predetermined function 
m is the sum of said value (N, SN, Dothrooh) indicative of the number <N> of data units 
that were sent up to said given time, but that were not acknowledged up to said given 
time, and one. 

16. (Currently Amended) The method of claim 12, wherein said value (N, SN, oothreah) 
indicative of the number ^ of data units that were sent up to said given time, but that 
were not acknowledged up to said given time, is one of the 

- number ^ of data units that were sent up to said given time, but that were not 
acknowledged up to said given time, 
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- a smoothed average fSNH>f said nmnber m of data units that were sent up to 
said given time, but that were not acknowledged up to said given time, and 

- the slow start threshold (sothrooh). 

17. (Currently Amended) A method of determining a parameter ^i«:0)-assoclated with a 

retransmission time-out feamre in a data unit transmitter implementing a protocol ^ 

that provides an acknowledgment feamre of sending acknowledgment messages for the 

correct receipt of data units from the i^eiver to the sender of a communication, and 

provides said retransmission time-out feature of retransmitting data units if an ' 

acknowledgment does not anive at the sender within a time-out period, comprising the 
Steps of; 

measuring a round trip time y^uc^^, the round trip time being indicative of 
the time that passes between ti»e sending of a given data unit and die receipt of the 
acknowledgment corresponding to said given data unit, 

calculating a new smootiied round trip time value <SR¥T(Bew)fat least on die 
basis of a stored smoothed round trip time value mm^mand said measured round 
trip time value-fRT?), 

oalcuUting a o=w me» deviuio. value 3W¥VA«(«w».mdicafive of the m=SB 
dev.at.on of said reumi ttp dme vatoas (JttJ^ver time, at leaa, o. the basis of a stored 
mean deviadon valu^<l«=FVA«(eM». said „und .rip time valu.K«B, and 

said stored smoothed round trip time value (SRTT(old». and 

'^^'•''•S'aidparameter^RTOH.leastonthebasisofsaidnewsmoothedr.nmd 
«P ume value (SJ^m^e^i «dd new mean deviation valu^^RSFVA«0«w» 

«''-««»i''parameter(M^isalsocaIculatedontheba«sofavaIue(*(Sm» 
md.=ative of the number (SPJe^f ^ ' 

communication between said sender and said receiver. 

) 18. (OmenUy Amended) Tb. method of claim 17, wherein said pa^meter ™, 
calculated asaproducofatatfactor that depends on said new smoothed round trip 
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time value (SRTT(now))^ d said new mean deviation value (Rm^\Jl(ao^O), and a 
second factor that depends on said value ( 4> (SPT0)) indicative of the number of spurious 

time-outs. 

19. (Currently Amended) The method of claim 17, wherein said value C^(S^^Q)) 
indicative of the number of spurious time-outs is the sum of one and the product of the 
fraction of the number (n ( SPr O )) of data unit retransmissions caused by spurious time- 
outs divided by the total number ^ of transmitted data units over a predetermined period 
of time and a multiplication factor 

20. (CuirenUy Amended) The method of claim 19, wherein said muMpUcation factor^ 
is greater or equal to fifty. 

21. (Currently Amended) The method of claim 17. wherein said value Cr(SrrO)) 
indicative of the number of spurious time-outs is a smoothed average <SR>^termined on 
the basis of the number of spurious time-outs. 

22. (Original) The method of claim 21, wherein said smoothed average (SR) is 
determined such that when an acknowledgment is received, it is determined if said 
acknowledgment indicates a spurious time-out, in which case a stored value of said 
smoothed average (SR) is updated as the minimum of an integer constant (N) and 

SR + wsr-(l-SR), 

where SR represents the stored value of said smoothed average, and wsr represents 
a weight factor, and 

if said time-out is not a spurious time-out. said smoothed average is updated as the 
product of said stored value of said smoothed average and a predetermined factor. 

23. (Currently Amended) The method of claim 22, wherein said weight factor ^ is 
equal to 0.5. 
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24. (Currently AiBended) The method of claim 22. wherein said predetermined factor is 
associated with a value m indicative of the number of data units sent per cycle. 

25. (CurrenUy Amended) The method of claim 24. wherein said value ^ indicative of 
the nmnber of data units per cycle is determined on the basis of the slow start threshold 

26. (Original) The method of claim 25, wherein said value (M) is determined as 

Ms 1.5 . ssthresh' 

where M represents said value and asthresh represents the slow start threshold. 

27. (Original) The method of claim 24. wherein said predetennined factor is equal to 

(1-(K/M)), 

where M represents said value (M) indicative of the number of data units sent per 
cycle, and K is a value with 0^ K < 1. 

28. (Currently Amended) llie method of claim 1, wherein an upper and a lower limit 
value are set for said parameter-^VfQ). 

29. (Cmrently Amended) The method of claim 28. wherein said lower limit value is at 
least the sum of the measured round trip time value (»¥T>-and the tick sizeH(??GK). 
where the tick size is the smallest period of time that a timing system in said data ui^t 
transmitter can resolve. 


30. (Currentiy Amended) The method of claim 1 1. wherein an upper and a lower limit 
value are set for said parameter-(RT©). 
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31. (Currently Amended) The method of claim 30, wherein said lower limit value is at 
least the sum of the measured romid trip time value TOT^nd the tick size^33^ 
where the tick size is the smaUest period of time that a timing system in said data umt 
transmitter can resolve. 

32. (Currently Amended) The method of claim 17. wherein an upper and a lower limit 
value are set for said parameter-fRTO). 

33. (Currently Amended) The method of claim 32. wherein said lower limit value is at 

I least the sum of the measured romid trip time value (^m^^ the tick size-fHGK) 

where the tick size is tiie smallest period of time that a timing system in said data umt 
transmitter can resolve. 

I 34. (Currently Amended) The method of claim 1. wherein the round trip time (ftFT>-is 
measured for every data unit sent by said sender. 

35. (Cunentiy Amended) The method of claim 34. wherein said parameter mOHs 
calculated each time that a round trip time value m^is measured. 

36. (Cuirentiy Amended) The metiiod of claim 11. wherm tile round trip time (RTT)i. 
measured for every data unit sent by said sender. 

37. (Currentiy Amended) The metiiod of claim 36, wherein said parameter (R TQ) i3 
calculated each time tiiat a round trip time value ^m^-is measured. 

38. (Currently Amended) The metiiod of claim 17. wherein tiie round liip time <Jm:^is 
measured for every data unit sent by said sender. 
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39. (Currently Amended) The method of claim 38, wherein said paimneter (R¥Q)-is 
calculated each time that a round trip time value ^S^is measured. 

40. (Original) A computer program product direcUy loadable into the internal memory of 
a digital computer, comprising software code portions for performing the method of 
claim 1 when said product is run on a digital computer. 

41. (Original) A computer program product directly loadable into the internal memory of 
a digital computer, comprising software code portions for performing the method of 
claim 1 1 when said product is run on a digital computer. 

42. (Original) A computer program product directly loadable into the internal memory of 
a digital computer, comprising software code portions for performing the method of 
claim 17 when said product is run on a digital computer. 

43. (Cmtentiy Amended) A data unit transmitter arranged for implementing a protocol 
fFGP)-that provides an acknowledgment feature of sending acknowledgment messages 
for the correct receipt of data units from the receiver to the sender of a communication, 
and provides a retransmission time-out feature of retransmitting data units if an 
acknowledgment does not arrive at the sender within a time-out period, and arranged for 
determining a parameter (RTO^associated with said retransmission time-out feature, 
comprising: 

I a round trip time measurer arranged for measuring a round trip time valu^^RT?) 
the round trip time being indicative of the time that passes between die sending of a given 
data unit and the receipt of the acknowledgment corresponding to said given data unit, 
and 

a calculator arranged for 
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^ calculating a new smoothed round trip time value (SRTT(now)> .at least on the 
basis of a stored smoothed round trip time value <SRTT(eid)>.and said measured round 
trip time value-(R?T), 

- calculating a new mean deviation value ( RTW.\R(ncw) >.indicative of the mean 
deviation of said round trip time values m^.^ time, at least on the basis of a stored 
mean deviation valu e (RTrVAR(oI4 )). said measured romid trip time value (R3g>^d 
said stored smoothed round trip time value (SRTT(oId)). and 

- calculating said parameter (RT©Ht least on the basis of said new smoothed 
round trip time value (SRTr(ncw) ) and said new mean deviation valu^^m:VAR^ 

where said calculator is furthennore arranged such that a contribution of said 
measunsd round trip time value ^R¥T)-to said new mean deviation value 
(Rmr.\H(now)>is different if said measured round trip time value g^i, ^^^aUer than 
a predetermined threshold fT R (S RTTCo ld) )) that is determined on the basis of said stored 
smoothed round trip time value-^SRH^). than if said measured romui trip time value 
(RT5>is larger than said predetermined ^''♦^■rhnTrl (TTI(SRTT(ulJ[))). 

44. (Currently Amended) A data unit transmitter arranged for implementing a protocol 
WPHhat provides an acknowledgment feamre of sending acknowledgment messages 
for the correct receipt of data units from the receiver to the sender of a communication 
and provides a retransmission time-out feature of relxammitting data units if an 
acknowledgment does not arrive at tiie sender within a time-out period, and arranged for 
determining a parameter ^^OHssociated wifli said retransmission time-out feature, 
comprising; 

I ^ trip time measurer arranged for measuring a round trip time valu^^Rig^ 

the romrd trip time being indicative of the time that passes between tile sendmg of a given 
data umt and flie receipt of tiie acknowledgment corresponding to said given data mut. 
and 

a calculator arranged for 
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b,.i, o a ^pred smoofted round Wp toe valu^am^. said ^ «p 

nmevatofr^m^, and a fet weight factor (g), "nwndtnp 

- calcuU&g a new mean deviation value 3ffW«(«w»Jndicative of the mean 
dev:a„on of round .rtp time value, dme, a. lea,, on .he basis of a s 
mean devotion vaIueWAi*(el^. ,aid measured »und trip «me valued said 
^to^ sn,<»,hed round trip time value^RBW*). and . second weigh. fa«or (h)' and 

- calculadng said parameter <BS9>.„eas, on U.e basis of said new smoothed 
round tnp tm,e valueOTn«v», saidnew mean deviaUon v^l^^mA,^ 
and a Uiird weight factor -u^Wiw)}, 

Where said calculator is ftehem>o« a„»ged such fl,at a. leas, one of said firs. 
s=condandthirdweightfac»s(gH^isvariableover,ime. 

4^UyAmended)Adat,unit»^„erana,gedfor^^^^^ 

^atprov^les an acknowledgment feamre of sending acknowledgmemmessages 
for the co^ct receipt o, d«a units from the receiver .o .he sender of a commm-cation 

»dprovdes.retransmi.siontime.on.feamreofre«nsmi,a„gdataunitsifan ' 
acknowledgment does no. anive a. U,e sender within a timeout period, and a^anged for 

cM^mumng aparameter(IBe)^socia.ed withsaidretransmlsdon dme-out feamrc 

compnsmg: * 

I ^ '"'"''«P'to>emeasureraaangedformeasuringaioundtriptimevalu<.«TO 
2-und«pdmebeingi„dica.veofthe,ime.hatpasses between thesendlng^^Jin 
^umtandthereceiptofU^eacknowledgmentconespondrngto^Udgivenlir 

a calculator arranged for 

- calculadng a new smoothed rmmd Mp thne value WRTr(naw))a t leas, on the 
b^.s Of a s.o«d smoothed round ttp dme value ^ 
top time value (RT¥ ^. ^ 
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- calculating a new mean deviation value (RTn^\R(ucw^m dicative of Ae mean 
deviation of said round trip time values ^RW^ver time, at least on the basis of a stored 
mean deviation valu e (RTn^Ml(oId)) . said measured round trip time value 

said stored smoothed round trip time value (SRTT(old)), and 

- calculating said parameter ^TO^at least on the basis of said new smootiied 
round trip time value ^S^^^ew^d said new mean deviation value^(RTrv.\RCntw)), 

where said calculator is furthermore airanged such ttiat said parameter ^RTQ^^is 
also calculated on tiie ba^is of a value <SR>-indicative of the number of spurious time- 
outs that occulted in said communication between said sender and said receiver. 
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